Objective: To describe the prevalence of symptoms of depression among competitive collegiate student athletes and examine the factors associated with symptoms of depression among this population.
INTRODUCTION
Depression is a leading cause of years of life lived with disability and afflicts 121 million people worldwide. 1 Each year, approximately 14.8 million American adults, or about 6.7% of the US population age 18 and older, suffer from a major depressive disorder, and many of them first experience symptoms in their teen or young-adult years. 2, 3 Depression can lead to substantial disability among young people because it increases the risk for alcohol and drug abuse, and it is associated with many negative health consequences, including suicide. 4, 5 Collegiate student athletes are at high risk of experiencing depression not only because college years often bring on many new life stressors during a transition period with reduced parental support structures, 5, 6 but also because of the strong commitment to the intense and competitive intercollegiate sports. In addition, 40% to 50% of collegiate athletes sustain at least 1 athletic injury that results in 1 or more sessions of time loss during their college years. 7, 8 The inability to continue team participation and/or the limitation in the level of athletic performance often lead to difficulties for student athletes in coping with the injury cognitively, emotionally, and behaviorally. 9 These difficulties can cause a great deal of psychological disturbance, evoking anger, depression, anxiety, or a decrease in self-esteem. [10] [11] [12] Although there has been a growing interest in recent years on research related to athletes' mental health as well as the role of the interplay between well-balanced physical and mental health on athletic performance, the research on the prevalence of depression in collegiate student athletes has been minimal. [13] [14] [15] The lack of epidemiological data on the mental health status of collegiate student athletes makes it difficult to develop mental health interventions.
The aim of this study was to describe the prevalence of symptoms of depression among collegiate student athletes and to examine how student athletes' individual factors (eg, sex, race, collegiate class, and injury history) and other mood status indicators (eg, pain and anxiety) may affect symptoms of depression among this population. Understanding mental health issues (eg, depression) in the student-athlete population is important. Collegiate student athletes are involved in highly supervised and organized athletics; therefore, there is ample opportunity for developing and implementing effective depression prevention interventions in this population.
METHODS

Design and Procedure
The data used for this study were collected between September 2005 and January 2006 among a cohort of collegiate student athletes at one Big Ten university as part of a baseline survey of a prospective cohort study examining psychological recovery after an athletic injury.
With the approval of the Institutional Review Board, Athletic Director, and head coaches of each participating sport, eligible student athletes were invited to participate in the study. The survey was administered during preseason team meetings to those student athletes whose coaches agreed to let us collect information and who signed a consent form. Information collected included student athletes' demographic characteristics, sports experience, self-reported pain, and symptoms of depression and anxiety.
Participants
The study population comprised male and female collegiate student athletes who participated in Division I NCAA sponsored sports during the 2005-2006 academic year. Student athletes from the participating university who were at least 18 years of age and who agreed through signed informed consent to participate in the study were included. The coaches from 13 of 23 sports teams allowed us to collect the baseline data in their meetings. The 13 sports teams included 6 men's sports (football, wrestling, baseball, gymnastics, golf, and tennis), 6 women's sports (basketball, track & field, cross country, golf, rowing, and field hockey), and 1 coeducational sport (spirit squad). Of a total of 339 student athletes listed on these 13 study teams, 262 (77.3%) completed the baseline survey, 48 (14.2%) declined participation, and 29 (8.5%) failed to return the survey because of absence from the team meeting.
Of the 262 student athletes who completed the surveys, 5 were excluded. Of those subjects excluded, 2 were under 18 at the time of the survey and 3 skipped 6 or more questions in the depression questionnaire. 16 Therefore, 257 (98%) of the enrolled student athletes were included in the analysis presented here.
Variables and Measures
Demographic variables included in the analysis were age, gender, race (white versus non-white), collegiate class, history of injury measured as any athletic injury sustained in the past 12 months (yes versus no), sport team, history of any clinically diagnosed depression (yes versus no), and self-reported pain in the past week measured by an 11-point numeric rating scale (NRS-11), with 0 indicating ''no pain'' and 10 indicating that the respondent had ''the worst pain ever felt.'' 17 Symptoms of Depression were measured using the Center for Epidemiological Studies Depression Scale (CESD). The CESD, a 20-item self-report scale, was originally developed for adults as part of a National Institute of Mental Health study to measure depressive symptoms. It was validated later for college student populations. 16, 18 During the survey, the student-athlete participants were asked how often they had experienced each of 20 symptoms during the past week (eg, felt lonely, felt depressed, had crying spells, and felt that everything was an effort, etc.). The responses were rated using a 4-point scale, with 0 indicating rarely or none of the time (less than once a week) and 3 indicating most or all of the time (5-7 days a week) experiencing each of the symptoms. A total score was calculated for each participant by summing the score across the 20 items, with a score of 16 or higher indicating that symptoms of depression were present. A higher score indicated that more depressive symptoms were experienced. Twenty-three participants (8.9%) had 1 missing response and 2 participants (0.8%) had 2 missing responses in the 20-item scale. We took a conservative approach and set the missing values to 0 when calculating the sum score because these missing responses were randomly distributed. 16 Anxiety was measured by the State-Trait Anxiety Inventory (STAI). 19 The STAI, a self-reported 40-item questionnaire, includes separate measures of State-Anxiety (20 items) and Trait-Anxiety (20 items). State-Anxiety evaluates how a person feels in the present moment or right now about various situations (eg, tense, upset, calm, frightened, etc.) that may influence anxiety levels. In contrast, Trait-Anxiety asks how a person feels in general towards various situations (eg, disturbing thoughts, making decisions, disappointment, etc.) that may influence anxiety levels. Both scales have total scores ranging from 20 to 80, with each item scoring from 1 to 4. The higher the score, the greater level of anxiety an individual is experiencing.
Statistical Analysis
The number and proportion of student athletes who reported experiencing symptoms of depression were described. Chi-square tests were used to identify differences in symptoms of depression between genders, and among different races, sport teams, and college class standings. The average scores of State-Anxiety and Trait-Anxiety were computed and compared by gender, race, and collegiate class by using ANOVA. The correlations of depression symptom scores, anxiety scores, and pain were assessed by gender using the Spearman correlation.
Generalized Estimating Equations (GEE) were used to model the effect of exploratory factors, including gender, race, collegiate class, history of injury, history of any clinically diagnosed depression, and reported pain, on symptoms of depression. Each sport or athletic team was treated as a clustering variable in the analysis because student athletes who belong to the same athletic team may share common characteristics. 20 Adjusted odds ratios were calculated on student athletes with symptoms of depression versus those without, adjusting for age, sport, and all the variables included in the adjusted multivariable model. The level of statistical significance was set at alpha of 0.05. The analyses were conducted in SAS version 9.00. 21 
RESULTS
Characteristics of the Participants
Of the 257 participating student athletes, nearly two thirds (65.0%) were male and the majority (89.9%) were white ( Table 1 ). The average age of participants was 20 years (SD = 1.3 years), with 23.7% of participants being freshmen. Nine of ten participants reported playing on at least 1 of their high school athletic teams for 4 years. Football composed the largest number of study participants (21.8%), followed by baseball (14.0%), wrestling (12.5%), and spirit squad (12.1%). More than half of the participants (53.3%) reported sustaining at least 1 athletic injury during the 12 months preceding the study. Over three quarters of participants (82.5%) reported having a pain score of 1 or higher during the week preceding the preseason team meeting. Approximately 4% of the participants reported having a history of clinically diagnosed depression. 
Prevalence of Symptoms of Depression and Anxiety
Twenty-one percent of participants reported a score of 16 or higher out of a possible total score of 60 on the CESD scale (a score of 16 indicates symptoms of depression) ( Table 1 ). We also found that 16 student athletes (6.2%) reported a score of 23 or higher and that 8 student athletes (3.1%) reported a score of 27 or higher on the CESD scale. Athletes with a history of clinically diagnosed depression or those who reported pain experienced significantly more symptoms of depression (P , 0.05). While the differences were not statistically significant, there was also a tendency for student athletes who had a history of injury or who were female, non-white, freshmen or juniors to report experiencing symptoms of depression more often than their counterparts.
The average anxiety score of all participating student athletes was 35.1 (median = 34.0) for State-Anxiety, an indication of their current anxiety, and 35.6 (median = 34.0) for Trait-Anxiety, an indication of their general anxiety ( Table 2 ). Both median scores were lower than the medians for typical college students, which are 36 for males and 39 for females on State-Anxiety and 38 for males and 40 for females on Trait-Anxiety, although the differences were not statistically significant. 22 There were no differences in anxiety scores across gender, race, history of injury, or collegiate class. However, student athletes who reported experiencing symptoms of depression were associated with higher scores of State-Anxiety and Trait-Anxiety, respectively (P , 0.0001) ( Table 2 ). Table 3 presents the adjusted Odds Ratios (ORs) among participants with symptoms of depression compared to those without. The results showed that after adjusting for other covariates, athletes who were female or freshmen or who experienced a pain score of 1 or higher in the past week, had significantly increased odds of experiencing symptoms of depression (Table 3 ). Although bivariate comparisons of depression for female and freshmen athletes were not statistically significant, they became significant after controlling for confounding variables. In particular, female athletes reported 1.32 greater odds (95% CI, 1.01 to 1.73) of experiencing symptoms of depression compared to male student athletes. Freshmen had 3.27 greater odds (95% CI, 1.63 to 6.59) of experiencing symptoms of depression than their more senior counterparts. Although the association was not statistically significant, athletes with a history of injury or with a history of clinically diagnosed depression also demonstrated a trend for reporting that they experienced more symptoms of depression. Table 4 presents Spearman correlations between symptoms of depression, State-Anxiety, Trait-Anxiety, and pain by gender. The findings confirmed high correlations between symptoms of depression and anxiety. Specifically, the depression score was highly correlated with anxiety scores for both males and females, with correlation coefficients r = 0.73 and r = 0.58 (P , 0.0001) for State-Anxiety and r = 0.69 and r = 0.54 (P , 0.0001) for Trait-Anxiety. The correlation between symptoms of depression and pain was also statistically significant (P , 0.0001), although the correlation coefficients were relatively low (r = 0.32) ( Table 4 ).
Factors Associated With Symptoms of Depression, State-anxiety, and Trait-anxiety
Correlations Between Depression, State-anxiety, and Trait-anxiety
DISCUSSION
Despite an increased recognition of the importance of psychological factors in sports injury prevention, limited epidemiological data are available regarding depression or other mental illnesses among the collegiate student-athlete population. We found that gender and collegiate class were significant factors associated with symptoms of depression, with female gender and freshmen class associated with an increased risk of experiencing symptoms of depression. To our knowledge, this is one of few studies that describes the prevalence and risk factors of symptoms of depression among the competitive collegiate student-athlete population using the CESD scale. 15 Our findings have important implications for future research on screening for depression and improving the mental health of student athletes.
The findings from our study indicated that the prevalence of symptoms of depression among Division I collegiate student athletes was 21%, which is similar to the findings from the study conducted among typical college students. 23 Collegiate student athletes not only have the expectation to be successful in meeting the academic standards as other college students, but they are also expected to excel in athletic competition. The time commitment for competitive collegiate athletes is significant and must be balanced with academic and social activities. The pressure to win individual or team competitions, to please fans, coaches, and families, and/or the expectation of a career in professional sports could also add stress to collegiate student athletes' lives. All of these not only can lead to an increased risk for anxiety and depression, but they can also affect overall health and well-being. 10, 12, 24 Despite the pressure, collegiate athletes, especially those in NCAA Division 1 level universities, also have access to support services that are not available to all students. These services include tutoring, access to medical treatment, counseling, and the peer association with fellow athletes and athletic staff. The extent to which these services mitigate the added stresses is not well described, but they present the potential for the implementation of future interventions.
Our findings that more than 20% of collegiate student athletes reported experiencing symptoms of depression suggest that coaches and athletic trainers need to consider the psychological status of their athletes. Further research into the feasibility of appropriate depression screening procedures to identify at-risk individuals is warranted. Such screening could be a potential benefit if added to the current preparticipation evaluation (PPE) required by the NCAA, so that collegiate student athletes who may be prone to depressive symptoms can be identified early and provided appropriate follow-up care. 25, 26 Consistent with previous study findings on women and depression, 23, 27, 28 our study also found that the proportion of female student athletes who reported experiencing symptoms of depression was significantly higher than that of male student athletes. The exact reason why female student athletes experience more symptoms of depression is unclear. Previous studies have suggested that many biological and social factors in women contributed to the increased risk of depression, including different rearing environments, different social roles, and different societal attention towards female sports in general. 29, 30 Another possible explanation for the results of this study is that women are generally more willing than men to seek help and thus report their symptoms. 30 With growth in women's involvement in sports at all levels, further studies are needed to understand why female student athletes are at an increased risk of experiencing symptoms of depression. Special care and support systems should also be established to meet female student athletes' needs. 31, 32 Attending college for the first time can be a stressful experience for many new students. Supported by previous study findings on more depressive symptoms and a higher frequency of adjustment problems among freshmen than students in other college class levels, 33 we also found that being a freshman was associated with experiencing more symptoms of depression. During the first year of college, student athletes must adjust to separation from home and family, independent living, unexpected demand for self-care, expectations for academic and athletic achievement, and working with a new coach and teammates. All these can be overwhelming to college freshmen athletes. 6 We did not have access to student academic information, nor did we collect data on risk behaviors (eg, excessive alcohol consumption or disordered eating) or current illnesses or injuries. Thus, we could not determine the relative effects of these factors on symptoms of depression in student athletes. Future research on collegiate athletes should account for these diverse causes.
Supported by previous studies, our findings also showed a high correlation between symptoms of depression scores and anxiety scores among collegiate student athletes. In particular, experiencing symptoms of depression was associated with increased anxiety and pain. Unfortunately, depressed moods or symptoms are often unreported or underreported among the student-athlete population because of the social stigma regarding mental illness. The misconception that ''being depressed denotes being weak'' often makes student athletes reluctant to deal with the symptoms. 34 The perception that athletes are always supposed to be strong often leads them to naively believe that they have the ability to conquer mental illness without medical help. 35 Since untreated symptoms of depression and anxiety can lead to clinical depression, or at worst suicide, 4, 5 it is time to focus on mental health issues in the athletic population.
There were several limitations of this study. First, the CESD scale used in this study is not a diagnostic interview but rather a symptom scale, so the clinical significance of the ratings is not specific to any particular treatment need. Second, we were not able to determine whether pain led to the symptoms of depression or symptoms of depression caused more pain due to the crosssectional nature of the data. Third, the prevalence of symptoms of depression in collegiate students remains difficult to assess precisely due in part to the various instruments used in studies, which limited our ability to compare our findings with those of others. And finally, the prevalence of symptoms of depression was based on student athletes from 1 university. Our findings may not be representative of all collegiate student athletes.
CONCLUSION
Despite these limitations, our findings provide empirical data for future study on mental health among collegiate athletes. As the potential to eliminate physical stressors for student athletes is limited, our findings have implications for future interventions targeting the reduction of psychological stressors. Focusing the prevention efforts on screening, education, and intervention through existing health and educational services on campus may be an important first step. Further studies on why female and freshmen student athletes are at increased risk of experiencing symptoms of depression are also warranted.
